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Antiknock properties (L2l6l)
The knock=1imited performance of S reference fuel plws 2 milliliters of
triethylthallium per gallon
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The vapors of thallimm, when introduced into the ocmbustion chamber of an intemal
oombustion engine, are effective as an antiimock agent. On a weight basis, the thallium
vapors have eeveral times the antiknock value of tetresthylOlead. ZTristhylthalliwm / -/
proved successful as an additive to Sei; reference fuel in & reatio of 2 =l per gallom,.
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NATIONAT, ADVISORY COMMTTIEE FOR AERCNAUTICS
RESIRICTED BULLITIN

TFE INOCK-L.ILATTLD PIRCIILSCE O 5 RIFIRTINCE FULL PLUS
2 MILLILITERS CF TRICTHLITIALLIUM PUR GALLON

By Carl L, Mejor

TTTRODUCTION

Data repo~ted iIn refererce 1 indicate that the vapors of thal-
limm, vhen introluced into ths comtustlon chamber of an internal-
coubustion engine, ace effoctive as rn ant!knock ogout. On a2 weight
basis, tlo thaliiim vepors vore foww to rave several times the antl-
knock valuo cf totraetliyl lead, which wez added to the fuel., The
auount oi thallium vapor recessaxy to ralse tue antiknock properties
of a gaseline up to exact equivalerce witl a venzol-gasoline nixiture
was dotermined in those engine tasts, In view of the encouraging

sults for thallimm vapors repcried in referonce 1, tests of the
entikmeck effectiveness of a thalliwa compound, when added to the
fuel, were consldored adviscble,

4ie part of an investization belng conductsd at the NACA Cleveland
laboratory <o dotormire the eflectivenems of various coupounds as
antikmock agents for aviztion fuels, sufficlent triethylthallium was
synthesized for exploratory tosts., !nock-ilmited porformance data
were obtained in April 1945 in a exall-scale singlo-cylinder eng'ne
ot two inle%-alr temperatures for S-4 roference fuel plus 2 ml tri-
etlylthallium per gallon ard wero compared with oimilar knock-limited
data for -4 and G-4 plus 2 ml TZL per sallonm,

ATPARACUS AND 1E5T PRCCIDURE

The tests vere conducted with a 17,.C engine, The cnzine operat-
Ing corditions vere as followa:
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Engine sreed, rpm . SuSoP IS . . 1800
Compression ratio + . ¢ « « « & A SR /(0]
Oatlet-ciolant temperature, °F : 5w LS
Inlet-alr temperzture, “F . . 250, 100
Spark ndvance, degrees B.T.C. o et e BB

Injecti.n timing, degrees A.T.C. s 4 BID e 0]

I'RESENTATION AND DISCUSSION OF RESULTS

Figure 1 prosents the kia.ck-limited verf'ormanco of S-4 rofer-
ence fu.l, #-4 plusg 2 mwl TEL wer gallon, and $-4 plus 2 ml triethyl-
thallium per gullon st inlet-sir temperatures of 25(° F and 100° ®,
The dutw, which were cbtajned during n single operating dny, are
supmarized in toble 1.

At the higher !nlat-nir temperaturs, the knock-limited power
t 8-4 was alightly docre:ssd wt fuel-alr ratloa below 0,07 dy tae
addition of triethylthallinm but wus substantinlly incronsed at
higher fael-sir ratics. Whon tho inlet-nir temporature was reiaced
to 1007 7, tho kmcek-limited power of S-4 was aprroclably increased
at all fuol-air rutios by tho nddition of triethylthallium. The test
el containing the triethylthallium was more sensitive, particularly
at lean fuol-air ratics, tc changes inlet-alr temrerature thun
either 8-4 or S-4 plus 2 ml TEL rer gallm. (Sze tadls 1(E).) At
nelther !nlot-aulr temperature 4id the additicon of triuthylthallium to
S-4 vroducs power Incruusss c mpurablo with those obtalnea throngh
the addition of an squal-volume ccnzentratfon of tetracthyl lead.

Bucause tricthylthalltum is u tox'c and unstable cowpcund that
i3 dift'icult to preprre and bocause tho duta indicate that it 1s not
ccmpurable with tetraethyl lewd us an antiknick agent in the concen-
trution toested, tho tosts were discontinusd, No attompt wus made to
vorify the data of' refurdncee 1 as to tne effoctiverncss of thullium
vapor as nn antiknock aguut,

Alrsraft Enginc Ressarel Lodoratory,
National Advisory Cemmittco for Acroncutics,
Clovelund, Onlc,
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TABLE 1. - SUMMARY OF TE3T DATA

{17.6 engine; compression ratio, 7.0; engine
speed, 1300 rpm; outlet-coolant tempc,raturm,

2120 §: spark advance, 30° B.T.C.; injection

timing, 60° A.T. c.]

(n) Rolutive performanco

Test fuel

-

lmep retio =

imep of (S-4 + &

Adltive)

imep

of 5-4

Fuel-nlr ratlo
0.07 | 0.085 | 0.10 1 0,11 |

I 0.085 !

A Inlet-nir b

mperature, 250° F

S

5

<4 refeorance fu
-4 + 2 ml triethylikalliun/pul®
S5-4 + 2 ml

el TE!./gs

._._L.

i 0

1.00 ! 1.00 |
9 1.00 |
1.37 ' 1.42 |

4]
18
40

1
1.1
1.4

Irle!

-air tempe rl.*' 9,

1000 F

rene ) 2 !
triethyltlel ilwa/gnl '| l. '!
I‘T/_(lL 1

5-4 vel

S-4 + 2 nl

5-4 4+ 2

nml

1.1') '

.4 3]

EEF e R G

.07 ml TEL per gnllon.

gl

P~3 rating, S +

a

(v) Rolatlve turo soncitivity

Rolztive tempernturc sensitlvity®
Fuel-air ratio
0.19

Test fuel

.11 |
1.00

1.0

1.02

+0.070.085
}11,0011.00
1.1511.04

99| .98

0,065,
1.00
1.
1.04

reference fusl
+2m xr;r*.glhlaLli.Am/,
+2m 'L_u_/gl._l

4
-4
4

o=
Relutive temparature
mep rotl

sonsitivity = 3=
Bitla

t-uir tomperature, 1)0 F)

T-0ir temrorature, 2o00 F)

(in
Eio (1

n
nl

Nationnl Adviacyy Comulittcee
for Aercnautics
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Pigure 1. ~ Coaparigoa of tha knock-limited performance of $-% reference fuel plue 2 =1
triethylthallium per gallon wita the knock-1limited performprce of S-U and plue 2 ml TEL
per gallon. 17.6 engine; compression ratis, 7.0; engine epeed, 1800 rpm: outlet-coolant
tezperature, 212° ¥i spark advance, 30° B.T,C.: injection-timing, 60° A,7.C,
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